IT is at the center of energy management
and optimization

It is clear that managing energy con-
sumption across your infrastructure
leads to greater efficiencies and cost
savings. IT is uniquelyvpositioned to
support the instrumentation of the infra-
structure and deliver visibility into the
ongoing energy and environmental
impact. IT can leverage a.common

set of tools and views to break down
organizational silos and communicate
performance gains and potential oppor-
tunities. Armed with the proper tools
and information, IT can demonstrate
leadership and accountability to help'
you achieve company-wide sustainabil-

ity goals and objectives.

To more quickly realize the benefits of
monitoring and managing your energy
consumption, 1BM Global Services
offers technology services to assist you
in implementing your energy dash-
board, or in launching a broad-range
energy management plan.

For more information

To learn more about how IBM Service
Management Solutions can help your
organization better manage energy

consumption by implementing an

Unified management requires instrumentation and insight

SR

energy dashboard, contact your
IBM representative or IBM Business
Partner, or visit iksm.com

About IBM Service Management

IBM ‘Service Management Solutions
help organizations manage their busi-
ness infrastructure and deliver quality
service that is effectively managed, con-
tinuous and secure for users, cus-
tomers and partners. Organizations of
every size can I.everage iBM services,
software and hardware to plan, execute
and manage initiatives for service and

IT plays a central rofe in disseminating valuable energy information to stakeholders.

" asset management, security and

business resilience. Flexible, modular
offerings span business rhanagement,
IT development, operations manage-
ment and system administration, and
draw on extensive customer expeti-
ence, best practices and open stan-
dards-based technology. iBM acts as a
strategic partner to help customers
implement the right solutions to achieve
rapid business results and accelerate

business growth.
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Optimizing IT

Challenges facing CI0s
iransitioning to a green data
cenier

e Whose job is it?

e Reducing cooling
requirements

e Increasing facilities system
efficiency

e Reducing power consumption
with innovative technologies

e Do you have a game plan?

Introductioh

Industry analysts have verified our findings that the data center is in crisis, noting
that data center energy costs are 10 to 30 times moré than a typical office building.
It has also been reported that data centers have doubled their energy use in the
past five years.' That is a signiﬁcant increase in a very short period of time—an
increase that is getting the attention of ClOs.

After years of being viewed by many as a concern for a relative few, environmental
issues are now front-page news around the world. Faced with increasingly urgent
warnings about the consequences of the brojected rise in-both energy demands
and greenhouse gas emissions, governments and businesses alike are now focus-
ing more attention than ever on the need to improve energy efficiency. For most
CEOs, whose sights are firmly fixed on business growth and expansion, energy
consumption and environmental concerns éan take on a whole new meaning when
they begin to impede the company’s ability to grow. Corporate' data centers are
well known as significant power users. If the company’s data center cannot
accommodate new servers or storagé because of power avaiiability or infrastruc-

“ture constraints, bringing new capabilities online can become a major challenge in

terms of both time and money. For CIOs, that translates into finding ways to
expand the capacity of data operations to meet the growth requirements of the
business. A growing number of CIOs are realizing that environmental concern and
business success can go hand in hand—and that a green, or environmentally
friendly, data center may actually be one of the best ways to both accommodate
growth and make a positive impact on their business’s bottom line.



While creating an energy efficient
data center can be a complex
undertaking, there are many
solutions and techniques
available 1o support the
transition.

Optimizing IT

With energy costs rising and information technology (IT) equipment stressing the
power and cooling infrastructure—which, in turn, threatens operating resiliency—
many see an economic and operational crisis looming. CIOs today are being chal-
lenged to rethink their data center strategies, adding energy efficiency to a list of
critical operating parameters that afready includes serviceability, reliability and per-
formance. A data center efficiency initiative can help a company regain power and
cooling capacity, recapture resiliency and help meet business needs—while, at the
same time, dramatically reducing energy costs and the total cost of ownership. To
further reward companies for energy-conscious behavior, many local utility and
state energy funds are offering economic incentives or rebates for measures that

reduce energy consumption,

Transitioning to an energy efficient data center and optimizing operating efficiency
can be a complex undertaking. There are multiple components to factor into the
equation—and best results are often achieved by integrating improvements from
multiple fronts. The good news is that there are many solutions and technigues
available to support such a transition. Furthermore, the process can occur in a
step-wise manner, reducing risks and helping to realize benefits along the way.
Going green is becoming more than an altruistic aspiration to save the planet. It's
now clear that acting in an environmentally responsible manner is a necessity that
companies will need to embrace—sooner rather than later—to survive

economically.
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High-density rack-mounted
servers can increase hot spots

and tax cooling systems, making
it difficult for aging data centers
to keep up with today’s
demands.

Challenges facing ClOs

Responding to customer demand for better performance at lower prices, the infor-
mation technology industry has delivered faster servers, lower-cost storage and
more flexible networking equipmeht. While these new components can often
deliver ever-greater performance per unit of power, they can also be-increasingly
power hungry. In addition, the evolution of high-density, rack-mounted servers has
typically increased heat density, creating hot spots and taxing cooﬁng systems. The
excessive heat can also threaten operating stability, resiliency and staff productivity.

Many of the data centers housing this “hot” new technology are now 10 to

15 years old. As a result, their critical infrastructure equipnﬂent is likely to be grow-
ing inefficient and reaching the end of its useful life. These aging data centers are
having a hard time keeping up with today’s demands. Typical data centers draw
approximately one half to three times the amount of power required for the IT
equipment because conventional data center designs are oversized for maximum
Gapacity and older infrastructure components can be very inefficient.? The cost
associated with this level of power consumption can significantly impact the total
cost of ownership for data center facilities and IT systems.

The rising cost of a kilowatt of electricity has further compounded the problem.
Cooling and electrical costs currently represent up to 44 percent of a data center's
total cost of ownership.® According to The Uptime Institute, the three-year cost of
pdwering and cooling servers is currently one-and-a-half times the cost of purchas-
ing server hardware.* As a high-level university administrator recently discovered,



Cooling and electrical costs
represent up to 44 percent of a
data center’s total cost of
ownership® although some
companies are finding that they
can’t buy extra electricity at any
price.
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“With the growing demand for cheaper and ever-more-powerful high-performance
computer clusters, the problem is not just paying for the computers, but determin-
ing whether we have the budget to pay for power and cooling.””

Meanwhile, some companies can’t even deploy more servers because extra elec-
tricity isn’t available at any price. Many utilities, especially those in crowded urban

.areas, are telling customers that power feeds are at capacity and they simply have

no more power to sell.

A study by Jonathan Koomey, Lawrence Berkeley National Laboratory and
Stanford University, has indicated that server energy demand has doubled from
2000 to 2005. The study estimates that power used by servers, cooling and ancil-
lary infrastructure in 2005 accounted for about 1.2 percent of the United States’
electficalusage——the equivalent in capacity terms of about five 1,000 MW power
plants.? '

This issue hasn’t escaped the attention of power companies or government organi-
zations. In the U.S., over 80 local utility and state energy efficiency programs are
offering rebates for increasing energy efficiency.® One of the first utilities to offer
such a program is Pacific Gas and Electric (PG&FE) of California. ‘The company has

‘approved a plan to reimburse part of the costs of server and storage consolidation

projects, including software, hardware and consulting, up to a maximum of
US$4 million per customer. Marc Bramfitt of PG&E said, “We don’t want to build
any more power plants. We want our customers to save energy and we’ll pay them

to do so.”
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With energy costs rising and in
limited supply, the data center
infrastructure is being taxed and

its ability 1o meet business
demands is at staks.

In addition, governments at both the country and regional levels are initiating
energy efficiency programs. In the United States,vthe U.S. Department of Energy
and the U.S. Environmental Protection Agency are developing assessments and
rating systems for data centers and IT equipment.® The European Union has estab-
lished a directive to drive a 20 percent reduction in energy usage by 2020.° And
Australia requires all companies using more than 150,000 MWH of electricify per
year to prepare an energy efficient assessment and activon plan.®*

The message is clear: Energy costs are rising, supply is fimited, the data center
infrastructure is being taxed, and its ability to meet business demands is at stake.
ClOs who want to solve these problems will need to focus on data center innova-
tion. Fortunately, green strategies and technologies exist today to help dptimize
space, power, ‘cooling and resiliency while improving operational management and
reducing costs—at the same tifne, helping to position companies for growth and
enabling ClOs to meet expanding business needs.

Transitioningvt_o a green data center

How do you go about creating an energy-efficient green data center?

IBM's 30—plué years of extensive, hands-on experience in designing, supporting
and operating data centers has allowed it countless opportunities to learn what
works and what doesn't. It's also provided us with a unique perspective on how to

- apply that learning to help create workable stra{egies for improving energy

efficiency.



The technologies and strategies
for improving data center energy
efficiency span the data center
ecosystem.

Rack/room layout
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As the following graphic shows, the technologies and strategies for improving data
center energy efficiency span the data center ecosystern. Companies typically
achieve the best results by addressing both the physical infrastructure and the
Information Technology equipment. Advanced technologies such as virtualization,
energy efficient hardware, and advanced datacenter management software can
increase equipment utilization and match power use to workload demand. Further
gains can be realized by using more efficient infrastructure equipment and match-
ing cooling delivery to power demand.

Data center energy efficiency opportunities

Thermal load
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power savings

Variable cooling
delivery

Facilities system
improvements
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removal
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Product design and
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Data center energy efficiency opportunities
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A best practices assessment and Although there is clearly no single “right way” to create a green—and energy
efficient—data center, experts believe that the most productive first step for ClOs is

energy audit make it possible o

pinpoint areas of high energy to conduct a data center energy audit to “get the facts” on their energy usage. This

systematic approach offers a real-time profile of the data center's energy use and

use, while establishing a baseline . } ) ) i
evaluates it against an industry metric for the data center energy efficiency—called

for further planning. either the Power Usage Effectiveness (PUE) or the Data Center infrastructure
Effectiveness (DCIE). These metrics and the detailed measurements of power
usage make it possible to establish a baseline for future planning and to pinpoint

areas of inefficient energy use.”

At the same time, CIOs should develop a holistic view of the environmént, taking

the following factors into account:

e Aninventory of your current systems, their power usage and locations

o Your company’s business and growth plans—to help forecast future needs

e Current or planned governmental energy efficiency regulations in your area

o Available energy efficiency rebates or economic incentives from government programs or your
energy provider 4

Any already established goals for reducing your company’s carbon or greenhouse gas emissions

inventory—and the timeframe set for achieving those goals.



Opportunities to improve energy
efficiency can range from major
infrastructure upgrade projects to
a number of simple and
inexpensive measures.
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A careful review of the assessment and profile will allow a ClO to build a list of
opportunities to drive maximum energy efficiency in the data center. If the team
hasn’t yet looked closely at the thermal characteristics of the company’s data cen-
ter, it’s likely that they'll find many opportunities to improve energy efficiency. They
can range from major infrastructure upgrade projects such as upgrading chillers
or uninterruptible power supplies (UPS) to simple and inexpensive measures,

including:

e Blocking cable openings to prevent cold air waste in the hot aisle

e Removing under-floor cable blockages that impede airflow

o Turning off servers that are not doing any work

o Turning off computer room air conditioning (CRAC) units in areas that are over provisioned for
cooling

Optimizing perforated tile locations

Blanking panels internal to server racks to fill empty positions

Of course, any analysis of your cumrent sjtuation needs to recognize the likelihood
that business needs will change. For example, it would be wise to employ a modu-
lar approach to the design of future power and cooling capacity, allowing for easy
expansion or modification. Factoring in local conditions and time periods can also
be important. While IT equipment and UPS usage probably will be fairly constant,
chilier or heating, ventilation and air conditioning (HVAC) energy usage will vary with
outdoor temperature and humidity conditions. In addition, it's important to ensure
that power and cooling scenarios are designed for recovery, and not just for -
steady-state operation. '
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Facilities and IT departments
need to colliaborate—sometimes

with the addition of outside
help—in finding ways to meet
environmental ahd energy
challenges.

Whose job is it?

Until recently, environmental management and energy expenditures were typically
the responsibility of facilities departments. But rising energy costs and evolving

IT demands are changing all that. It's becoming critical that the facilities and IT
departments form a partnership and collaborate in this area. Even then, many
companies will not have the skills or the tools to profile and model thermal condi-
tions and appropriately apply the information to data center planning or upgrades.
Because these are highly specialized skills, obtaining outside help during this part
of the process may be well worth the investment.

Reducing cooling requirements—the major
physical infrastructure user of energy

According to Gartner, “Traditionally, the power required for non-IT equipment in the
data center (such as that for cooling, fans, pumps, and UPS systems) represented,
on average, about 60% of total energy consumption.”? Based on the best prac-
tices in IBM data centers and the results of doing dozens on data center energy
audits in the past year, there are a number of factors that should be considered in
developihg a plan for improving power and cooling efficiency by reducing the heat
generated in the data center.

All of these will help you effectively manage the air flow to the IT equipment and
can increase energy efficiency with relatively low upfront investment. The opportuni-
ties include:

e Implementing strict hot and cold aisle installation practices, including blanking plates, proper
placement of perforated tiles and reducing under-floor air dams

& Positioning the equipment so you can control the airflow between the hot and cold aisies and pre-
vent hot air from recirculating back to the IT equipment cooling intakes

o leveraging low-cost suppiemental cboling options—suich as water or refrigerant heat exchangers



Organizing data centers info
thermal zones can eliminate hot
spots that challenge cooling
systems and enhance system
reliability by helping 1o avoid
heat-related hardware failures.

Optimizing IT 1

e Improving rack cooling efficiency by employing a rear-door heat exchanger or an enclosed racking
system o dissipate heat from high-density computer systems before it enters the room. The rear
door heat exchanger is like putting a car radiator on the back of the server as it uses coolant that

_ is being pumped into the data center to run the air-conditioning systems already—it circulates
that coofant to kind of a car radiator at the back of the server. In many cases this takes up to
55% of the heat generated from a rack before it exhausts into the room, significantly reducing the
energy consumption by the-air cbnditioning system. For lower powered racks (less than 1‘0 kw), it
may be possible to remove 100% of the rack heat load from the rear-door heat exchanger.™ ’

Similarly, relatively simple airflow management improvements can boost energy effi-

ciency. For example, you can:

o Take advantage of the current capacity by clearing under-floor blockages and implementing effec-
tive cabie management

e Ensure that floor openings match the equipment thermal load by adding or removing perforated
tiles at the equipment air inta'kes

o Consider adding ducted returns

Ultimately, companies should consider organizing their data centers into thermal
zones—assigning a defined set of IT equipment and floor space to specific'HVAC
or CRAC units. This type of space and thermal planning will eliminate hot spots
that challenge cooling systems and will enhance system reliability by helping to
avoid heat-related hardware failures.
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Improving physical lnfrastructure systems—
don’t hog the power

A recent survey indicated over 50% of customers are looking to make incremental
improvements to their data centers to increase energy efficiency.™ This is especially
true with the UPS and chiller systems that have useful lives of 15 or more years.

One of the biggest improvements we have found from our data center energy effi-
ciency assessments is the need. to improve the efficiency of the UPS systems.
Many clients are not matching the IT load to the size of the UPS systems, which

results in over-provisioned and inefficient power systems.

In addition, companies can save energy and gain cooling capacity by reIaXing strin-
gent relative humidity and temperature requirements for their data centers. Effective
axr management can lead to the ability to increase the CRAC unit utilization by
nncreasmg the air dlscharge temperatures (and chilled water temperatures if appli-
cable) while still adequately cooling IT loads. Proper control settings can signifi-
cantly reduce energy usage. Since-these specifications are usually driven by the
presence of hot spots, removing those hot spots will relax temperature and relative
humidity requirements, helpihg reduce the energy required to operate the data cen-'

' ter. Current ASHRAE Class 1 and 2 environmental guidelines recommend 20 to

25 C and 40 to 55% inlet air conditions. The ASHRAE TCS.9 committee has
increased these recommended environmental conditions in July of 2008 to 18 to
27 C, a recommended lower limit of relative humidity between 25% and 45%
depending on dry bulb and dew point temperature and an upper limit of 60% to
allow customers to utilize more energy efficient solutions for their data centers.®.



New chiller systems, thermal
storage systems and air delivery
systems can help reduce both
energy requirements and costs.
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When looking to build a new data center or retrofit an existing data center it makes
sense to look to new infrastructure equipment, since energy efficiency has signifi-

" cantly improved in recent years. Replacing chiller or UPS systems that have been

in service for 15 years or more can result in substantial savings. For example, a

5% increase in the efficiency of a UPS unit can save over 422 MWH/yr ($38,000/yr)
in & 15,000 square foot data center with no discernable impact on the data cen-
ter's operation.’ New chiller plants also can be installed with variable-speed drives,
reducing pumping system energy usage and allowing better integration of the liquid
cooling system into the chilled water infrastructure. Water-side economizers, which
utilize outside air to directly cool the chilled wéter, can further reduce the energy

required to run the chillers.

The capacity and efficiency of chilled water systems can be augmented with ther-
mal storage systems that store energy generated at night, when chillers typically
operate more efficiently, and then release this energy during the day, when energy

costs are higher.

Air delivery to the data center also can be made more efficient, either through cen-
tral HVAC systems or through CRAC units with variable speed drives. Central
HVAC tends to be more efficient, as the systems are larger and more amenable to
taking advantage of no-cost cooling when outside air temperatures are sufficiently
low to provide some or all of the cooling requirements. CRAC units, on the other
hand, provide greater flexibility in managing the data center.

In addition to cutting back on power usage inside its data center, a company can
also reduce carbon emissions associated with energy use by taking advantage of
options for more eco-friendly sources of power. Integrating renewable energy into
the power distribution network—including solar, wind, hydro and bio-mass gener-
ated energy—is a good way to reduce dependéncy on fossil fuels. Companies with
the flexibility to relocate or open new data centers are even choosing locations that
are rich in renewable energy sources as part of their corporate environme_ntal

strategy.
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With [T equipment becoming
more energy efficient and
greener all the time, replacing
older IT equipment with newer

maodels can reduce overall power

and cooling requirements.

Don’t forget your building systems

While lighting in the data center may only account for 2 percent of the total energy
used, it can often be a “low hanging fruit” tybe of line item. Implementing occu-
pancy sensor lighting controls in the raised floor area, to turn off lights when not
needed, is one item to consider.

Reducing power consumption with innovative
technologies -

Applying innovative technolagies within the data center can yield more computing
power per kilowatt. IT equipment is becoming more energy efficient all the time.
With technology evolution and innovation outpacing the life expectancy of data
center equipment, many companies are finding that replacing older IT equipment
with newer models can significantly reduce overall power and cooling requirements
and free up valuable floor space. For example, IBM studies have demonstrated
that blade servers save 35% on power, reducing power and cooling requirements
over 1U technologies.” While it may seem financially unwise to replace equipment
before it is fully depreciated, the advantages that new models can offe—lower
energy consumption, plus two'to three times more computing power than older
models—combined with potential space, power and cooling recoveries are enough

to offset any lost asset value.



Conventional servers use at least
60% of their peak power when
jdle.®

Just as server virtualization
reduces the number of servers
needed, storage virtualization
reduces the number of spindles
required.
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Virtualization

Virtualization can be a tremendous ally in reducing heat and expense—simply
because it means that you'll need fewer servers. Servers use energy and give off
heat whether they're in use 100 percent of the time or 15 percent of the time.
Chase et al. found that conventional servers used at least 0% of their peak power
when idle. In fact, all but one system used over 74% of their peak power at idle.”
As cooling load delivery in a data center is fairly constant, there is currently a mini-
mal difference between the energy required to operate and cool a server whether it
is at full load or in idle. Thus, driving up server utilization delivers a significant

increase in' workload delivered with a minimal increase in energy consumed.

Virtualization is a technology designed to enable multiple application workloads—
each having an independent computing environment and service level objectives—
to run on a single machine. This eliminates the approach of dedicating a single
workload to a single server—a practice that yields low utilization rates—and allows
virtualized servers to function near maximum capacity. A virtualized environment
also is typically more resilient than a dedicated server environment. Component fail-
ures can be automatically managed, and the workload restarted. What's more,
resources in a virtualized environment can be managed from a single point of con-

trol, improving operations.

The advantages of virtualization are not limited to servers. Storage virtualization can
be used to combine storage capacity from multiple vendors into a single reservoir
of capacity that can be managed from a central point. Just as server virtualization
reduces the number of servers needed, storage virtualization reduces the number
of spindles required, increasing the total amount of available disk space and opti-
mizing utilization rates. Storage virtualization can also improve application availabil-
ity by insulating host applications from changes to the physical storage

infrastructure.



16

Optimizing IT

New power management
technology makes it possible fo
meter actual power usage and
cap the amount of power used
by a single server or group of
servers.

Application Infrastructure Virtualization (AlV) provides the ability to separate the
underlying infrastructure from the applications that run on it. Workioads can then
be dynamically placed and migrated across a bool of application server resources,
allowing the infrastructure to dynamiically adapt and respond to business needs
and requests to be prioritized and intelligently routed to respond to the most criticat

" applications and users.

AlV frees the-enterprise from a tight coupling between an application and associ-
ated application servers. This loose coupling enables open standards-based soft-
ware to intelligently manage and shift workloads according to agreed-upon
business policy. For instance, high-priority applications can be allocated the major-
ity of resources; lower priorit‘y applications- are either designed to run later or

" moved to less capable resources. These operations are all seamless to the user.

- Virtualization, especially when coupled with the green design of hew server and

storage hardware, offers an effective ‘solution for keeping power and cooling costs -
in check. The most energy efficient equipment is equipment that’s no longer in

use—whether it's a server, a router or a storage device.

With virtualization, you can consolidate the workloads currently on a multitude of
underutilized devices onto fewer, more efficient pieces of equipment—and begin to
realize possible savings and efficiencies beyond what can be achieved through the
design of even the greenest systems or buildings alone.

Power ménagement in IT systems

Once you have established your baseline with an energy audit and understand how
energy efficient your data center is today, you need to have an ongoing way to
measure and manage your energy usage between the IT and facility equipment.
Ideally, power usage in a data center should be proportional to the workload. One
way to achieve this balance is to idle unneeded equipment. It’s a technique that’s
effective but difficult to manage. New power management technology, however,

. gives data center managers full control over optimizing power consumption—

thanks to workload management software and hardware capabilities. This technol-
ogy makes it possible to meter actual power usage and produce trend data for any



Going green at IBM

Like many companies, IBM has
found that supporting
environment-friendly initiatives
can be a smart business move. A
significant area of focusis
reducing a company’s carbon
footprint, or the amount of

- carbon dioxide (CO2) emissions a
company is directly or indirectly
responsible for producing. Power
consumption is considered an
indirect contributor to a
company’s carbon foetprint
because power companies
produce CO2 emissions in the
generation of electricity.

IBM has announced that we will

. double compute capacity by
2010 without increasing our
power consumption or carbon
footprint, saving 5 biltion kilowatt
hours per year—equivalent to
energy consumed by Paris, “the
City of Lights.”®
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single physical system or group of systems. The amount of power used by a single
server or groups of servers can be capped—based on workloads and business
trends—to optimize energy use and application performance without sacrificing

productivity.

Eco-friendly disposal

IBM surveys find that fewer than 55% of clients have a plan for the responsible dis-
posal of their assets. In fact, environmentally responsible disposal offerings are
available to facilitate and accelerate the movement to greener equipment.” These
services dispose of systems in an eco-friendly manner, redeploying systems with a
useful life and typically ensuring compliance with regulations and removing data
before disposal. Best of all, some progirams will pay market value for the old
equipment.

Do you have a game plan?

Most companies expect that their CIOs will supply a reliable, high-performance
infrastructure to support the business within their allocated budgets. Are you pre-
pared to continue meeting this expectation in the changing environment?

Do you know for sure that your data center can meet growing power and cooling
demands? Yet, less than 80% of CiOs have direct accountability for the energy
used in the data centers.® Do you have a plan to manage the impact of rising
energy costs? Are you taki‘ng advantage of financial incentives or rebates? Are you
prepared to contribute to corporate initiatives to reduce greenhouse gas emis-
sions? Do you have a strategy for your data center to ensure that you can continue
to meet your company’s expectations? If your answer is not a resounding “yes” to
meet of these questions, perhaps the time has come to evaluate your strategy.

The US Environmental Protection Agency has confirmed 1BM estimates that it is
possible to save between 25 to 55 percent of your annual data center energy
bill by implementing simple to best practices for both your IT and physical

infrastructure.?
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Project Big Green Conclusion
Project Big Green is a $1 billion As governments and corporations intensify their focus on reducing energy
investment to dramatically demands and greenhouse gas emissions, pressure to improve data center energy

efficiency will continue to grow. We believe that the following “four Rs” must play an

increase the efficiency of
‘ essential role in the development of any initiative to create a green data center:

IBM producté. New IBM products

and services, announced as part . . .
o Regain power and cooling capacity

of Project Big Green, include a o Recapture resiiency
five-step approach to energy o Reduce energy costs
- efficiency in the data center that, o Recycle end-of-life equipment.

if followed, can sharply reduce
Successful ClOs will make these four Rs their mantra. And in-doing so, their ongo-

ing efforts to think green will help keep their companies operating in the black.

data center energy consumption
and transform clients’ technology
infrastructure into “green” data
centers.

Cl0s’ ongoing efforts to think

green can help keep their
companies operating in the
black.
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r with IBM Tivoli software: an integrated approach to managing energy. -

Data center and facilities managers — along with entire enterprises — have
started taking a close look at how they can reduce their energy consumption.
And it’s easy to see why: the need for computing resources has exploded,
stretching the limits of space, power and temperature in the data center. The
high eapital vcost}s. of new or expanded data centers, exponential growth in
power costs and the desire to minimize environmental impact are all driving
the recognition that managing energy is of critical importance in today’s data
center. As an analyst from The Robert Frances Group notes, “Power will be
the number one issue for most large company IT executives to address in the
next 2—4 years. Ignofing this issue will not be an option. Power consideration

must be incorporated into data center planning”™*

As critical as it is to reduce energy consumption, energy management
measures should also be approached intelligently. No organization wants

to take drastic measures to reduce energy costs only to pay in the end with
poor response times and compromised service level agreements (SLAs).

To successfully address the challenges of managing energy, organizations
should understand the impact of energy policy changes on the services that
the energy supports. And to make intelligent policy decisions, organizations
should know the risk that is introduced with each proposed energy-related

action in real time.

This paper describes the critical importance of managing energy consumption

in data centers and provides an overview of the problems and issues associated

“with “greening” today’s data centers. It then shares insights and solutions

that organizations can use to optimize their data center and facility energy
requirements while maintaining service levels. Specifically, it describes how
IBM Tivoli® solutions offer an integrated approach for managing energy in the
context of risk by providing an end-to-end view of IT resources, services, IT

and facilities assets, energy costs and response time.
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Key considerations for the green data center

Energy management has not always been a major consideration in the design
and operation of data centers. For many years, most data centers consumed
power and space as if prices would always be low, the supply of energy endless
and more space always available. Data centers ignored energy factors as serious
impediments to the availability and performance of IT services, and the dollar

and environmental costs of providing energy were not tremendously high.

Now, however, organizations are taking a closer look at the environmental
impact and their current energy usage. At the same time, the demand for
energy is becoming so great that it is outpacing supply and driving up costs —
not just energy cost factors, but the cost of data center and office space.

Cost-cutting measures such as consolidating on blade servers have enabled

organizations to pack more computing power into a smaller footprint. When

energy costs were low, this was a reasonable solution. However, the use

of high-density servers caused power consumption and heat generation

to be concentrated within the data center. This results in a new issue of
determining how to optimize these high-density servers to provide the necessary
computational resources into the compact footprint of the current data center
space. And as servers hecome ever more powerful — delivering more and more

computational strength per square foot — the challenge will become even greater.

Managing energy and risk in the data center .

Solving the energy crisis in the data center could theoretically be quite
simple: unplug servers, shut down cooling units or even turn off circuit
breakers in the data center. Taking this course would dramatically reduce
energy use, of course, but unfortunately it would also destroy the ability to
deliver the IT services demanded by applications. While data center managers
are not likely to go that far, they are likely to pursue policies such as capping
server power usage, raising the temperature in the data center, physically
moving servers to balance cooling, aligning energy-intensive applications with

efficient servers or virtualizing underutilized servers.
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Data center operations must manage energy
by discovering how energy is directed :
g thrbughout the enterprise and optimizing its

¢ usage — not just by reducing equipment 5

However, in the absence of a clear view of the resulting impact from energy
management decisions, some of these less-drastic actions might still have a
major impact on the ability to deliver services. For example, if you cap server
poWer consumption, you need to consider what happens to the response

time of applications and SLAs. Are they being put at risk? Are you losing
redundancies so that if usage of applications or services spikes suddenly you
won't be able to meet demand? And while virtualization provides a great start
in optimizing energy costs by helping reduce the total number of servers in
the data center, the ability to track usage and monitor service availability can

become more complex in the process.

Data center operations must manage energy not just by equipment reduction
but also by discovering how energy is directed throughout the enterprise and
optimizing its usage. This may mean:

* Capping the number of processors in use at any particular time or even shutting down parts
of the data center during off-peak periods.

. Obtainihg accurate metrics about how much power is being used to provide services.

* Tuning data center operations to match power consumption against performance requirements.

* Connecting changes in [T energy policy with risk to business services.

* Providing management of energy across both IT and facilities resources.

* Monitoring the data center for power consumption, thermal conditions,v and energy-related events
and situations.

* Shifting workloads within or between data centers in order to save costs or respond to
energy events.

» Maintaining IT and facilities assets for energy efficiency.

Continual monitoring and adjustments are needed to help ensure that no
more power is used than is required to meet service level requirements at
acceptable levels of risk. The right energy management tools can enable

you to monitor, control and administer the infrastructure and facilities
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in the data center. You can then coerdinate the management of energy-
consuming resources so specific services can be matched with specific
resources as they demand more, less or no energy. With the right solution,
this type of coordination of resources might be available autonomously,
providing automatic lights-out coordination of resources against service level
requirements. With this level of management, only the energy required to

maintain desired service levels is used — no more, no less.

Managing energy consumption with Tivoli service management solutions
Organizations have long relied on Tivoli software and its broad range of
proven monitoring, event health, performance and automation capabilities. ‘
When applied to energy consumption, these c_zipabilities can help data centers
adapt application usage to power constraints, and maintain service levels and
workload throughput.

Greening the data center with Tivoli software starts with monitoring,
controlling and integrating energy with IT assets, the data center
infrastructure and facilities assets. The connection to these three key
dimensions enables a comprehensive view of energy use in the data center.
It also allows energy data to be viewed in the context of service management.
This connection to Tivoli service management brings an energy dimension to

existing processes and gives organizations increased:

* Visibility. Gain an overall view of IT resources, services, IT and facilities assets, energy costs
and response time in the context of energy.

» Control. Provids recommendations for reducing energy use while maintaining service levels.

* Automation. Build agitlty into operations through the ability to use automated policies for
energy efficiency.

The next few sections describe how Tivoli energy efficiency solutions can
help you better understand your current energy, application and facility power

usage and demand.
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To be truly effective at reducing energy costs
- and carbon emissions, energy initiatives should
: be established and integrated throughout the
. organization

Data center Facility
infrastructure IBM Energy Management infrastructure
assels assets

Monitor, measure and manage
with Tivoli software and IBM Systems

Director Active Energy Manager Building
’ : automation
Facility power and ; systems
cooling providers

IT assets
Computer UPS

room air
conditioning
(CRAC)

Facilities systems

% * HVAC
. * Power BU
Wireless PDUs S0
sensors B * Lighting
Third-party servers  1BM systems oHire
and storage  Security

Integrating power and IT .

Going green offers the potential to reduce both energy costs and carbon
emissions, but to he truly effective, energy initiatives should be established
and integrated throughout the organization. In this way, bringing energy and
IT together offers the potential for greater oversight and control of data center

workload and more efficient use of available energy.
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Tivoli monitoring solutions allow you to collect both traditional IT
measurements and environmental measurements into a common dashboard
that displays an integrated view of power usage, thermal data and application
performance metrics. From there, you can feed the temperature data into
data warehouses to share with other applications for real-time and historical
trending analysis. For example, you might home in on a particular asset that
consistently uses more energy than the others. By correlating this information
with service level targets, you can take immediate action to slow the system

down without impacting SLAs.

You can also set policies to autonomously respond to certain preset thresholds
or events to decrease heat generation. As workload increases and decreases,
these automated power management policies can continually adjust the
power by metering, controlling or capping consumption to save energy while

maintaining response times.

In addition, a consolidated view enables you to better assess usage data and
financial cost reporting on who is using what resources and to what extent.
'This allows decisions to be made for chargeback, and provides the basis for

decision making about procurement and assignment of additional assets.

Integrating IT and facilities assets

When éonsidel‘ing data center energy use, it is natural to first consider the
racks of servers or the large storage units. Yet the actual IT equipment uses
less than half of the total energy in a typical data center. The majority of the
energy used typically is consumed by infrastructure and facilities assets —
chillers, UPS systems, air conditioners, power distribution units, humidifiers,

lighting and other non-IT equipment.
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Enabling cost savings and efficiencies requires integrating all of the
information of the entire environment.— hoth IT assets and facilities assets.
Not only should data center and facilities managers have access to a common
view of energy in the data center, but facilities, IT and finance shou]d use
the same data with customized views according to their roles. Visualization
promotes quick identification of hot spots and cooling effectiveness — along
with the affected assets and by extension, the services most likely to be
impacted. Facilities alerts can be integrated with IT events to provide greater
awareness of “cause and effects” for IT incidents, such as what failed first —

facilities or IT equipment.
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Tivoli solutions can extend the business partner ecosystem to gather data and

direct changes within the data center facility, including:

* Moving servers among racks.

« Installing new racks in a different location within the data center.

* Installing supplementary fans and heating and air conditioning equipment to help improve air
handling in data centers.

Bringing 1t all together with Tivoli service management

Collecting and integrating IT and environmental information is a critical

: t of ing energy. By i i ivoli soluti ith T
. By integrating Tivoli solutions with IT assets element of managing energy. By integrating Tivoli solutions with IT assets

¢ and facility building systems, assets can be ;
. monitored and managed for comprehensive . comprehensive energy, risk and service management. Service management

and facility building systems, assets can be monitored and managed for

, energy, risk and service management i provides the foundation for integration and policy decisions of energy and

risk management, addressing the following questions:

* What SLAs must be met?
* How will the services perform if action is taken to reduce power?
* By saving power how much money are we saving?
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| Based on IT!L, Tivoli service management
: solutions work together to help reduce
! energy demand

A service management context — or rather, gréen service management — helps
identify the minimum amount of power needed to maintain response times and
SLAs. Based on IT Infrastructure Library® (ITIL®), Tivoli service management
solutions work together to help reduce energy demand. As an example, after
completing a trend analysis on power usage and temperature using Tivoli
monitoring solutions, you discover a server that is consistently warmer or

uses more energy than the others. You could then utilize IBM Maximo® asset
management solutions to identify other servers of the same configuration, and
manufacture and initiate a workflow for approval that defines relocation of all

such servers for preventive intervention of service pexformance.

The solutions described on the next page address a range of energy
management entry points. Utilizing the established Tivoli infrastructure,
proactive energy, capacity, performance and facility_ management enable the
control of IT resources to efficiently match the resources to performance
demands by pafz;meters you set and control. This management paradigm
extends to coordinate how the facility assets can optimally match application
performance and response-time requirements while providing chargeback

information for usage of the data center resources.
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Tivoli software monitors and manages energy across the data center with:

* Business service management — illuminates the impact of energy issues on business services.

* Facility design, maintenance and remediation — supports processes for facilities management of
assets and alfows for visualization of data center facilities. '

* Financial accounting for energy usage, cost and benbhmarking — determines and manages power
usage and cost to establish benchmarks for savings.

o [T server provisioning and load balancing — provides provisioning of systems and redistribution
of loads to higher-efficiency areas. ’

e Green management— provides monitoring and management of power usage and thermal data from
data center resources. '

* Dala warehouse — stores energy information for use in a variety of energy scenarios.

* Energy cost modeling — establishes baselines for energy usage, reports on the amount of power
consumed and supports “what-if" analysis. _

» [T assets energy manager— allows for control over energy characteristics of servers, such as
cutting power to processors. _

* [T asset life-cycle management — enables management of IT asset life cycle to procure efficient
assets, maintain them for efficiency and ultimately dispose of them properly.

* Application response-time management— provides a view into response time of applications so
that the impact of energy measures on application performance can be assessed.

* Additional IBM Tivoli Monitoring agents — provide additional information on the IT environment,
such as utifization rates, so that they can be a part of energy decisions.



Summary : :
Drawing on a deep understanding of today’s energy chaﬂenges, IBM
provides the breadth and depth of solutions and services that enable
organizations to help measurably reduce power consumption and
environmental impact without compromising service levels. With its
comprehensive range of green service management solutions, IBM delivers
the technologies and expertise needed to bring the proper focus and

emphasis to energy management.

Although “going green” will remain a race without a finish line, Tivoli
software offers solutions and services — and perhaps more important,
strategies — to help optimize data center space, power, cooling, facility
management and flexibility to exceed customer expectations, reduce costs

and support business growth.

For more information

To learn more about how Tivoli solutions can help you manage energy
more efficiently — or to find the entry point that is right for your
organization — contact your IBM representative or IBM Business Partner,

or visit ibm.com/itsolutions/$ervicemanagement

About IBM Service Management )
IBM Service Management helps organizations deliver quality service that
is effectively managed, continuous and secure for users, customers and
partners. Organizations of every size can leverage IBM services, software
and hardware to plan, execute and manage initiatives for service and
asset management, security and business resilience. Flexible, modular
offerings span business management, IT development and IT operations

~ and draw on extensive customer experience, best practices and open
standards—based technology. IBM acts as a strategic partner to help
customers implement the right solutions to achieve rapid business results

and accelerate business growth.
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Introduction

Although labor costs still dominate the expenses of operating a modern data
center, energy costs, in the form of electrical power, typically are the second-
largest expense.) The continuing increase in computing demand drives energy
costs — both direct power consumption by servers and other IT equipment,

and indirect consumption by facilities.

According to the U.S. Environmental Protection Agency, energy conéumption
by servers and data centers in the United States is expected to nearly double
in the next five years to more than 100 billion kWh, cosnng about $7.4 billion
annually. Similar energy cost increases are expected in Europe Asia and else-
where. According to one study, worldwide spending on powering data centers
is projected to triple by 20102 To compound the problem, server utilization

is typically less than 10 percent, driving a waste of $140 billion in “excess”

server capacity.3

This white paper — along with its companion white paper, “Greening the
data center with IBM Tivoli software: an integrated approach to managing
energy — discusses the 1mportance of managmg energy consumptlon in
data centers and how systems management technologies contribute to green

management.* The paper provides an overview of green data centers and the

* significant role played by direct and indirect y power consumption in today’s

data centers, as well as technology aspects of green data center management.
It then describes the specific ways IBM Tivoli® solutlons can help optimize

energy use in the data center.

Moving toward green data centers

Beyond green initiatives such as reducing carbon footprint and environmen-
tally friendly asset disposal, managing energy consumption is a major factor in
achieving a “green” data center. In fact, Gartner Group reports that “green IT”
will be the top strategic technology in 2008.5
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One major obstacle to efficient energy
consumption is the common practice of
separating IT and facilities information

One major obstacle to efficient energy consumption, however, is the com-
mon practice of separating IT and facilities information. Traditionally there
has been little aggregation of facilities energy information with IT equipment
energy information. Yet facilities account for more than half of the energy
consumption in a typical data center.® With cooling equipment requiring a
large amount of electrical power and comprising a large amount of the total
energy usage, any improvement in airflow management or power savings from
IT equipment (for example, less heat generated) can have additional benefits
by reducing the power required for cooling.* Components such as humidifiers,
UPS units and lighting also offer opportunities for energy management and

optimization of the data center.

Breaking down the traditional walls between IT and facilities can provide a
critical enabler for managing the green data center. With the ability to aggregate
IT and facilities information, organizations can readily provide answers to the

questions that enable them to move toward a green data center, including:

» What is the energy impact by business service and resource type?

* How do specific resources affect overall faclities energy consumption?

* How can we maximize utilization while holding power usage constant?

 What is the financial impact of operating the data center more efficiently?

* How might hardware Upgrades and consolidations reduce energy consumption?

* How can corporate power policies help minimize energy consumption without disrupting service
level objectives (SLOs) and service level agreements (SLAs)?

* How can virtualization improve green efficiency?

Evaluating the technicai factors

Physical resources, including servers, storage and network equipment, all con-
sume power and present opportunities for reduced energy consumption. For
example, virtualization is a significant technological consideration in today’s

data centers. Many organizations virtualize hardware and software resources
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to help reduce costs and simplify management through consolidation. Using
more efficient servers is another straightforward way to help decrease energy
costs. To that end, many organizations have turned to blade servers, which

deliver dense processing power in a small package.

However, each new energy measure can bring a signiﬁcant new management
challenge as the underlying IT and facilities infrastructure becomes more com-
plex in the process. For instance, although blade centers can decrease energy
costs, their higher density also can create power distribution, power availability
and thermal management issues. These issues force a new examination of both

power and thermal aspects of the data center design.

Realizing the benefits of consolidation and other cost-saving measures
requires intelligent systems management technologies that can deliver end-
to-end visibility of existing applicatior_xs, services and facility relationships. For
example, the ability to fully optimize virtualization benefits relies on a man-
agement system that can manage both physical and virtual systems and can

respect existing SLAs.

Given the interdependencies between IT and facilities, the broader facilities
of the data center should also integrate into an effective data center energy
management program. Accordingly, systems and server management tools

should be able to manage servers and facilities aspects such as cooling and

power distribution equipment.

With the emergence of “IP enablement everywhere,” facilities components
are becoming manageable either directly or indirectly. This technology can
offer more choices about managing your overall data center and provides the
aggregation and integration of data to levels never before possible.

f
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Managing energy consumption and associated
costs can be relatively straightforward — how-
. ever, it is a larger challenge when considering

: that business objectives must be met while

- controlling power consumption

Optimizing the green data center

Managing energy consumption and associated costs, by itself, can be relative]y
straightforward — modern IT equipment is more energy-efficient than older
equipment, and some power reductions can be achieved with relatively simple
steps such as server/equipment powering cycling. However, managing energy
consumption and cost is a larger challenge when considering that business
objectives (such as SLAs, organizational policies, governance and business
processes) must be met while controlling power consumption. This challenge
requires deep visibility into the utilization of energy resources across the organi-

zation and the ability to control energy consumption in relation to service levels.

Simply becoming aware of usage patterns in the data center is necessary, but
not sufficient, to drive effective green management. Automation provides addi-
tional advantages to help organizations optimize their equipment and facilities,
such as through server cycling or the ability to adjust server levels dynamically
to meet user demand. In addition, capital expenditures (server replacement for
efficiency) should be considered for total optimization of the data center.

These systems and services management capabilities can be grouped into

three broad categories:

* Metric collection, analytics, thresholding and eventing
* Visualization and reporting '
* Asset management and spatial awareness

The next few sections explore these capabilities in greater detail. -

Metric collection, analytics, thresholding and eventing
Organizations can’t manage what they can’t measure. It's eritical, therefore, to
be able to determine the amount of energy being consumed in the data center

and surrounding facilities. This requires management tools that can consolidate
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energy data by intégTaﬁng facilities, hardware and traditional IT software man-
agement into a single solution. The solution should be able to collect a range of
IT and facilities data, create automated thresholding for energy-related actions

and integrate with many of the world’s leading infrastructure providers.

Managing energy evenis
A comprehensive event management solution incorporates energy-related
events, such as critical component failures. Existing events and metrics, such

as CPU utilization, can be exploited for energy management purposes. In

_addition, other events and metrics, such as momentary and time-averaged

power and thermal data, can be monitored and analyzed in an energy man-

agement solution.

Understanding business impact

The IT infrastructure’s role is to serve business needs. Accordingly, energy
management decisions should be made within the context of delivering busi-
ness services. Systems management should consider the relationships of the
data center equipment (servers, storage, networks and so on) and facilities to
the business services that operate on that infrastructure. Measures to reduce
power costs by throttling server CPUs, for example, should take SLAs into
account; business-critical applications must remain available even if servers

are in standby mode.

A sophisticatea business service management solution can visibly relate appli-

cations to the services and integrate facilities data for a clear understanding of

potential business impacts.

Analytics and predictions
Transforming facilities data into knowledge is necessary for effective systems
and services management. Analytics embedded in management tools can glean

such knowledge by correlating events, detecting particular situations in the data
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- Efficient energy management requires a

solution with broad and deep analytics,
including event filtering and correlation,
threshold violations and policy monitoring
for business processes

center environment, determining policy violations, detecting problems and per-
forming causal analysis. Such analytics can also extend to detecting trends and
predicting future system behavior as well as devising action plans to achieve the

desired behavior.

Efficient energy management requires a solution with broad and deep ana-
Iytics, including event filtering and correlation, threshold violations and
policy monitoring for business processes. Each class of these analytics should
encompass not only the traditional IT management perspectives but also

energy management aspects of the data center facilities.

Visualization and reporting

Although management tasks are increasingly automated, humans still make
determinations such as how and when to act on automated recommendations,
what policies are appropriate for their business and which actions to delegate

to automated tools.

Customizable management consoles enable “integration on the glass” capa-

bilities that allow multiple management products to effectively manage, decide
and create policies that result in effective systems management. In addition, a
“launch in context” capability can enable seamless moving from one manage-

ment domain te another.

A foundation of enhanced visibility drives deeper awareness of the green data
center, enabling energy management disciplines and tools to be integrated seam-
lessly into the broader solution. This awareness, in turn, offers the ability for a
deeper understanding of data center power consumption through standard yet

customizable reports rich in data and based on a common reporting structure.
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Asset management and spatial awareness

Efficient asset management enables organizations to track and maintain the
optimal power status operating condition of assets. A sophisticated enterprise
asset management solution can track both IT and facilities assets, including
generators, pumps and other assets, which, despite considerable energy con-

sumption, are not normally incladed in the IT infrastructure.

Spatial information — that is, information about the location of assets — is
another important factor in data center energy management. Visualizing IT
and facilities assets can promote more efficient data center planning and

design, as well as help determine optimal device placement.

Optimizing power usage and cost

Once energy consumption information is monitored and consolidated, organi-
zations can leverage this information to visualize and analyze assets to
optimize resources and decision making. Greater visibility into energy
consumption also enables organizations to bétter determine current I'T

and facility energy costs and expenditures.

Information about past and current power consumption and associated costs
can lead to-recommendations for optimizing energy consumption. Some

examples include:

* Helping reduce power drawn by resources: When workload demands are low, many IT resources
provide the ability to reduce the amount of power consumed. For example, server CPUs can be
throttled to decrease power used per unit of time, or servers could be placed in “standby” mode.
For example, data center resources, such as a server pool, can be managed to operate within a
specified power “cap,” or storage networks can be managed to place data on the most energy-
efficient storage devices based on the frequency of the data access.
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IBM Tivoli software is among the first IT
management providers to integrate facilities,
hardware and traditional IT software manage-
ment into a single solution

* Reallocating workload: Workloads could be moved to different resources, where optimization eppor-
tunities exist. Virtualization is one way to accomplish server workload consolidation. Workloads
moved from less efficient to more efficient servers — or even to other data centers where energy
costs are lower — may decrease energy consumption, associated costs or both.

* Identifying energy-inefficient assets: Besides opérational costs, capital costs are a Significant part
of the IT budget. Energy-inefficient assets, whether IT equipment such as servers or'facilities equip-
ment, often have more efficient alternatives available. Once energy costs are known, capital costs to
replace equipment with more efficient equipment would determine the: “payback period” and poten-
tial long-term savings from more energy-efficient assets.

These sample techniques used in combination to. optimize power consumption
and data center costs can be effective ways to decrease energy consumption

while retaining alignment with management policies and SLAs.

IBM Tivoli solutions for the green data center

After exploring key capabilities for green data center management, we turn to
IBM Tivoli solutions that can help you manage your data center. Tivoli soft-
ware has a long history of managing IT resources with a wealth of capabilities,
including monitoring, managing, thresholding and eventing, combined with
extensive visualization and reporting capabilities. Integration with facilities
equipment as part of the managed infrastructure enables organizations to
leverage these same capabilities to integrate and aggregate facilities data,

providing management and correlation among facilities and IT equipment.

Even though management tools exist for facilities infrastructure from many
facilities equipment vendors and some level of aggregated information is
available at the facilities level, IBM Tivoli software is among the first IT man-
agement providers to integrate facilities, hardware and traditional IT software
management into a single solution. The solution provides the ability to collect
a range of data, create automated thresholding and actions, and enable seam-

less integration with many of the world’s leading infrastructure providers.
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1BM Tivoli software for green data center.management

IBM Tivoli Monitoring for Green Energy Management

IBM Tivoli Monitoring is a standard-bearer for systems managemént moni-
toring. IBM Tivoli Monitoring for Green Energy Management enables a
focus on power management and augments traditional performance data
with power and thermal information. A corresponding Active Energy
Manager data provider for the IBM Director product, also shown in the dia-
gram above, Interacts with hardware management modules, monitors power
usage and thermal data, and feeds that data to Tivoli Monitoring.

Event integration

As illustrated above, power and thermal event information aggregated with
other ,pel'fbl‘nlance events can be consolidated in IBM Tivoli Data Warehouse.
The information can then he visualized through IBM Tivoli Enterprise Portal
and managed with IBM Tivoli Event Console.

Facilities and business service management
IBM Tivoli Change and Configuration Management Database (CCMDB) can

store information about power and cooling resources and their relationships
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to IT equipment. Tivoli CCMDB, along with IBM Tivoh Business Services

Manager, enables facilities equipment to be related to business services.

Asset management
IBM Tivoli Maximo® Asset Management helps track and ensure energy-

conéuming assets are properly maintained for energy-efficient operations.

Spatial visualization
IBM Tivoli Maximo Spatial enables spatial visualization of IT and facilities

assets, including GIS-based graphical zooming from site to floor.

Usage and accounting

IBM'_Tivoli Usage and Accounting Manager can consume the aggregated his-
torical performance and power information stored in Tivoli Data Warehouse

and can calculate associated charges for resource usage. In a green data cen-

ter, Tivoli Usage and Accounting Manager can determine charges for power

consumption associated with IT and facilities equipment.

IBM Tivoli Data Center Dptimizalion for Energy Management

This capability of Tivoli Monitoring for Green Energy Management deter-
mines financial costs and potential savings associated with power hlanagement
and saves the data to Tivoli Data Warchouse. This includes data from the

IT equipment and facilities equipment. Tivoli Data Center Optimization for
Energy Management analyzes the monitored data to produce knowledge and
recommendations to help organizations better understand and control their

data center operations with respect to energy consumption.

Provisioning in an on demand manner
IBM Tivoli Provisioning Manager offers capabilities to automate workload

movement, sexrver power on or off, and tools for automated tasks.



Summary

Energy management is critical for today’s data centers. As supply and costs
continue to skyrocket, achieving a green data center is expected to become
even more imperative. This paper has explored key capabilities to look for

when investing in data center power management and discussed the associ-

ated business value that can be derived from energy management solutions.

With a broad portfolio of systems and service management offerings that
address key capabilities, IBM is at the forefront of data center energy
management execution, delivering leading-edge technology with new
capabilities that enable green data center management. Through energy
management innovation, a vibrant ecosystem of business partners and
execution with the Tivoli product portfolio, IBM is making green data
center management a reality. IBM continues to build on this momentum
by implementing energy management within architectures, products,

offerings, services and products.

For more information
To learn more about how Tivoli solutions can help you manage energy
more efficiently, contact your IBM representative or IBM Business

Partner, or visit ibm.com/itsolutions/ servicemanagement

About IBM Service Management )
IBM Service Management helps organizations deliver quality service that
is effectively managed, continuous and secure for users, customers and
partners. Organizations of every size can leverage IBM services, software
and hardware to plan, execute and manage initiatives for service and asset
management, security and business resilience. Flexible, modular offerings
span business management, IT development and IT operations and draw
on extensive customer experience, best practices and open standards-
based technology. IBM acts as a strategic partner to help customers
implement the right solutions to achieve rapid business results and

accelerate business growth.
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Economic Stmulus

IBM SALES & DISTRIBUTION
Solutions Overview

Highlights

* Meet demands for transparency and
accountability in stimulus spending

¢ Protect sensitive information and
fight computer hackers and malicious
attacks

* Educate with success

¢ Connect the still unconnected so that
more people achieve the benefits of
communication

* Discover the power of faster disaster
response and greater emergency
preparedness

* Address the sharply increased
demand for human services

* Implement smarter healthcare systems

IBM real-world solutions
for economic stimulus

Unprecedented opportunity

The American Recovery and Reinvestment Act of 2009 is an unprecedented
effort to jumpstart our economy, making funding available to address specific
challenges. With our deep experience, skills, technology and solutions,
IBM® is uniquely positioned to help you as you consider how best to use
your funding or tax incentives. And, if you want to get started on your proj-
ects right away, flexible financing options from IBM Global Financing let
you match your lease payments to anticipated funding so there’s no delay.
Here are just a few of the solutions IBM can offer.

Transparency and accountability

The American Recovery and Reinvestment Act sensibly asks that all funds

be tracked and the results of the investment measured. To meet these

demands for transparency and accountability, you need to connect your

spending to results. With the IBM Recovery Act Performance solution,

you can:

* Measure and monitor project activities for better decision making and
successful outcomes. :

* Gather all data and store it in one place for easy queries and reports
on funded projects.

* See how, when and where money has been invested and whether it is
from stimulus or non-stimulus sources.

IT security

Database attacks. Drive-by downloads. Insider threats. SQL injection

attacks. These aren’t terms taken from the label of the latest video game.

They are real strategies used by hackers to steal or destroy privileged infor-

mation from agencies and organizations. Fight back with security solutions

from IBM:

* Intrusion prevention technologies provide protection for sensitive networks
and data from both internal and external threats.

* Protection engines can help stop malicious Internet attacks before they
damage networks or workstations.

* Threat management continuously researches vulnerabilities and attacks,
making updates so your protection level doesn’t waver in the face of
new threats.



Education
Funds for technology are poised to help U.S. education inidatives.
However, simply dropping technology into schools, colleges and
universities and expecting their problems to disappear is not the
answer. IBM has a proven track record for helping educational
institutions achieve their initatives with these education solutions:.
* Smarter Classroom improves access to education resources with
open technology, and provides tools for personalized learning
with data analytics for improved outcomes throughout educa-
tional systems.

* * Smart Administration provides data analysis, integration, and open
systems and standards to modernize operations and promote
shared services. '

* Innovation in Research accelerates innovation with world-class, high-
performance computing infrastructare and research initiatives.

Telecommunications

Your house called. It says you left the oven on. Can communica-

tions really be this smart? Yes, but we have work to do. Broadband

Internet access must be available to everyone. There is now funding

to develop innovative telecommunications infrastructure that will

connect the still unconnected. The following telecommunication

solutions from IBM can help: .

* Broadband over power line services can help rural and public housing
residents access the Internet and Web using power lines that are
already in place.

* Broadband Network and Strategy and Integv-'ation Services help com-
panies move to an TP network infrastructure while making the
most of the assets they already have.

* Information Protection Services and Unified Support can ensure that
telecommunications data is safe and that networks have
continuous technical support.

Public safety and security

The first duty of a state is to protect its citizens. Achieving that is

a challenge in an urbanized world that becomes more intercon-

nected, fast-paced and unpredictable every day. Discover the power

of increased incident awareness, improved emergency preparedness

and better communication among agencies with these public safety

solutions from IBM:

* Real time crime analytics bring together information stored in dif-
ferent locations to help identify threats and unmask identities.

* Virtual operations center helps emergency management agencies
follow established incident management processes, coordinate
efforts, share information and request resources.

* Smart Video Surveillance uses digital video and sensors to alert
public safety personnel to developing situations, to support
investigations and to aid in the prosecution of crime.

Human services

Sharply increased demand for services. Not enough staff. Heavy
caseloads. These are just some of the pressing issues human services
agencies face as they sit on the frontline of the economic crisis. The
key to improved outcomes in human services delivery is to help
agencies work smarter with human services solutions from IBM:

* Smart Access reduces the complication of ongoing casé manage-
ment by eliminating unnecessary applications, using community
resources and integrating providers.

* Swmart Dedisions uses intelligent processing to help workers
make better client decisions, so clients receive precisely the
services they need.

® Swmart Process tracks progress and compares it to performance
requirements to increase efficiency and drive out unnecessary costs.

Healthcare
Each year, 1.5 million people in the U.S. are harmed because of
errors related to the prescription and administration of medications,
18,000 U.S. lives are lost because of insurance coverage gaps and
24% of Americans report that they do not get medical care because
of cost. With economic stimulus funding comes the opportunity to
implement smarter healthcare systems from IBM that can help you
deal with the problems that cause these startling statistics:
* Real-time location services monitor and locate patients and equip-
ment inside or outside healthcare facilides to improve
patient safety and help reduce costs.

* Health information exchanges support secure information
exchange among healthcare stakeholders.

* Health analytics and performance management integrate
real-time monitoring, data analysis and decision support so
care providers can predict and respond to significant events.

Why 1BM?

The American Recovery and Reinvestment Act provides more
than government funding—it offers a tremendous opportunity to
make positive changes in our country and the world. IBM has the
experience, skills and resources to be your trusted stimulus adviser.
Contact us today so we can help you get started on your projects.
For more information, please contact your IBM Representative or
IBM Business Partner, or visit: ibm.com/smarterplanet/stimulus
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Going green beyond the data center

Being a responsible corporate citizen today means more than reducing
smokestack emissions and toxic waste. There must be a concerted effort to
further reduce damaging carbon emissions throughout the enterprise. As
such, visionary organizations are building a business case for using renewable
eﬁergy sources for designing and producing energy efficient products. “Green”
initiatives are being driven not only by the obvious threats to the environment
and climate, but also by environmentally conscious customers who prefer to

buy green products and do business with green manufacturers.

In pursuing “green IT,” technology organizations in particular have already

made an excellent start with initiatives to more efficiently manage power

" and cooling in data centers. Again, visionary organizations in this sector are

seeking to take green IT to a higher level as they pursue an environmentally
conscious approach to ménaging software applications and the processes they

support.
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This white paper will explore best practices for green IT and how application
lifecycle management (ALM) can help companies achieve green IT processes
for software application management. It will discuss how the IBM* Rational®
platform provides integrated ALM and software delivery solutions that support
green IT, inchuding:

* IBM Rational System Architect®, which can help with green organizational
transformation.

* IBM Rational Rhapsody®, which can assist you with supports green
application development.

« IBM Rational DOORS®, which can aid in traceabzhty to regulatwns to
prove compliance.

* IBM Rational Focal Point™, which can help you align buszness priorities
with product and portfolio management.

* IBM Rational Synergy and IBM Rational Change which can help integrate
your global systems development and change management.

This paper will also illustrate the benefits of ALM solutions using examples of

IBM customers who have successfully achieved green IT best practices.
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Why green IT? v ;
Highlights According to the U.S. Environmental Protection Agency, carbon dioxide

emissions or “greenhouse gabses” increased by more than 20 pércent from

1990 to 2005'. Unless businesses and consumers make conscious choices about
energy use, greenhouse gas emissions will continue to rise in the futore, with
the potential to cause catastrophic climate changes and further damage to the
environment?.

Business software applications also While managing hardware resources is one way to achieve green IT, business

create carbon footprints by utilizing software applications also create carbon footprints by utilizing hardware
hardware resources that consume - resources that consume energy and create CO2 emissions. Making software
energy and create CO2 emissions. applications greener is an innovative way to achieve green IT goals.

Making software applications
greener is an innovative way to Other factors driving IT organizations to “go green” include:

achieve green IT goals. .
* Rising cost of energy, as evidenced by skyrocketing oil costs that peaked in

summer 2008.

* Increased regulatory scrutiny, with stricter regulations around carbon
emissions, water usage, and management of other natural resources.

* Customer demand for green products and manufacturing methods.

* The need to adopt a “smart products” approach in designing energy-efficient

products.
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To build a firm foundation for

green IT, organizations must have

a keen understanding of the global
regulatory environment, as well as
the financial incentives for green
business practices, and long-term
sustainability and profitability
prospects.

In addition, global organizations also seek ways to bring geographically
distributed employees and development teams together without expending the

cost and energy generated by physical travel.

Understanding the regulatory environment

To build a firm foundation for green IT, organizations must have a keen
understanding of the global regulatory environment, as well as the financial
incentives for green business practices, and long-term sustainability and
profitability prospects. For example, an attribute of the Clean Development
Mechanism (CDM) initiative—the carbon credits trading market—estimates
the value of future contracts to be worth $3.1 trillion by 2020%. The
greenhouse gas emissions industry is waiting for the passage of cap-and-trade
legislation in North America, potentially its Biggest market.

The independent, not-for-profit Carbon Disclosure Project (CDP) publishes
information on climate change-related issues and other environmental
concerns gleaned from responses to their annual information requests. In a
press release dated September 22, 2008*, CDP stated that data collected from
1,550 major global companies indicated that the business world is taking these
issues seriously and considers them drivers “of risk and opportunity.” The
findings also indicated that investors are taking carbon disclosure and climate
change reporting more seriously when assessing the “risks, liabilities and

opportunities within their portfolios.”
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IBM Rational Rhapsody software
can help developers design
embedded'systems that are more
efficient and less prone to failure,
which can help reduce their impact
on the environment.

Organizations puréuing green IT initiatives can also benefit by creating carbon
offsets through projects that reduce greenhouse gas emissions, as pioneered

by the Kyoto Protocol®, which requires 37 industrialized countries and the
European Community to reduce greenhouse gas emissions by an average of
five percent below 1990 levels between its first commitment period of 2008
and 2012. Yet, orgahizations can start making a difference immediately

with green IT by pursuing carbon abatement policies that start with smarter

software and systems that can help to foster green business practices.

How an integrated ALM solution helps promote green IT

Automating and modeling core development and business processes to control
energy use throughout the lifecycle is the foundation of green I'T—and this
requires integrated ALM solutions, which ean help organizations promote
green 1T by improving efficiencies of people, business operations and pro‘ducts

in the following ways:

Using embedded software in products to monitor, control, and reduce the energy
consumed V

IBM Rational Rhapsody software, a model-driven development environment
that addresses the needs of systems engineers, can be used to develop more
efficient embedded devices that can monitor and control energy use in
electronics. For example, Rational Rhapsody soﬁware can help developers
design embedded systems that are more efficient and less prone to failure,

which can help reduce their impact on the environment.
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An IBM Rational customer in the automotive industry is using Rhapsody to
accelerate development of a revolutionary hybrid transmission for medium-
sized trucks. The new transmission uses hydraulic energy storage rather than
electrical battery storage. Developers are using Rational Rhapsody software
to model and automatically code the embedded software for the transmission

control systems.

The IBM Rational Synergy solution, for software configuration and release
management, is also being used by automotive companies and suppliers to
build smarter, greener cars by enabling the rapid development of variants
and effective délivery of innovative software. Also, its centralized repository
model can reduce the number of servers and server worklogds for systems

development.

Promoting telecommuting and reduce business travel with online collaboration—as well
as bring system development teams together for greater efficiency and quality

An IBM Rational customer in the telecommunications industry uses Rational
DOORS software for requiremehts management and the Rational Focal Point
software solution for product management and product portfolio management,
helping to manage the flow of requirements from multiple project stakeholders

to preduct development teams. Both general and specific requirements,
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The analytics and reporting tools of
Rational System Architect software
can help business managers
analyze the organization’s
operations, and then establish

a blueprint for energy impact
analysis.

including green requirements, are placed in Rationa_] Focal Point for analysis.
Through an automated process, the development team can give feedback to
the environmental team to confirm that the requirements have been. accepted,
implemented, verified and delivered. As such, the compény has full control of
green requirements in their product and can easily continually modify them

to comply with changing regulations.

Conserving energy and physical resources through more efficient use of underutilized
servers

The IBM Rational System Architect solution can aid in linking systems

to processes and strategies, so organizations can quickly identify. IT
infrastructure bloat. System Architect software can aid in highlighting the
Servers, systemé and'applications related to organizational business processes,
as well as the alignment of these processes to organizational goals and

objectives.

The analytics and reportiﬁg tools of the System Architect application can
help business managers analyze the orgahization’é operations, helping them
establish a blueprint for energy impact analysis. They can identify redundant
and under-utilized systems and servers by analy‘zing and visualizing power
consumption by location, application, processes, strategies and staff. As a
result, organizations can consolidate and decommission servers, leading to
lower energy utilization of the enterprise—and cost savings. For example, an
IBM Rational customer in Europe leveraged the System Architect solution to
save $4.2 million in annual maintenance by decommissioning servers.



ALM software solutions for green IT
Page 9

Highlights

Other IBM Rational customers

are using IBM Rational Change
.software for change management
to enable electronic signatures,
which reduces reliance on paper
documents, a key factor in carbon
abatement policies.

Creating a “paperless” organization through use of enline forms, images, and
communication i
Some IBM Rational customers are using Rational Change software for change

management to help them develop electronic signatures, which can reduce

reliance on paper documents, a key factor in carbon abatement policies.
Companies may be closer to the day they will be required to establish
emission reduction units (ERU) or their derivatives on their balance sheets as
per Financial Accounting Standard (FAS) compliance. Rational Change and
DOORS software can provide the traceability needed to establish such an

asset on the balance sheet.

Demonstrating compliance with green regulations

Iﬁtegratéd ALM solutions can also help organizations demonstrate compliance
with green regulations. Rational DOORS software can help organizations trace
green regulations and constraints to their system and software developments

to prove that they are compliant. These regulations may differ between

geographies, which means that requirements management can be very

éomplex and impossible to track using spreadsheets. The DOORS environment
can assist organizations, improve productivity, and aid in reducing the threat

of an audit—helping companies save money.
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Achieving green IT as a responsible
corporate citizen will not only serve
the goal of creating a greener,
smarter planet, but also result in
tangible cost benefits and future
competitive advantage.

Conclusion

Creating a green IT environment goes far beyond the data center. Automated
business and development processes driven by integrated ALM applications
can help spread energy efficiency throughout the organization. From
electronic signatures that eliminate the need for paper forms, to embedded
software that reduces the carbon footprint of today’s most popular consumer
durables, ALM software solutions can play a significant role in creating a

business case for green IT.

The IBM Rational portfolio of ALM solutions can specifically help IT
organizations reduce energy consumption and costs associated with multi-site

software development by:

* Reducing energy and resources required to test and run business
applications.

* Developing analytical models with current and future states of resource

* consumption leading to greener and )nore'cost;eﬂective strategies.

* Analyzing application source code to identify and eliminate unused code to
reduce application storage requirements.

* Optimizing the performance of applications to reduce server energy costs by
reducing server footprint and server processing time.

* Managing environmentally focused product requirements throughout the
lifecycle. - '

* Supporting the design and build of products and services with low

environmental impact.
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Driven by the demand for greener products and production methods, CIOs
must find ways to reduce energy use and costs across the IT environment.
Most importantly, they must understand the impact of their organization’s
carbon footprint in order to create initiatives for reducing emissions. Using
integrated ALM solutions, today’s CIOs will have a head start on making the

IT environment in their companies greener, smarter and more competitive.

For more-information
To learn more about how IBM Rational and ALM solutions can help you
achieve green IT, contact your IBM representative, or IBM Business Partner,

or visit:

ibm.com/software/rational
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Introduetion
Organizations today face rising energy costs and an increased scrutiny of their environmental

impact on our world’s resources. They are under pressure to find ways to reduce their short-
term energy costs and their overall environmental impact in the long term. Regulatory
agencies, environmental groups and even investors are closely examining business operations

and investments to ensure that organizations are acting responsibly.

Many organizations, especially those in fast-growing industries, recognize the economic
imperatives associated with operating more efficiently and reducing their carbon footprint.
However, to make smart decisions abdut being green, an organization needs to devélop

a shared understanding of its current state of operations and where it wants to be in the

future, whether that means in the next month, the next year or in the next five years.

“Understanding this evolution opens up a myriad of options for decisions about energy
efficiency. Questions that address the long-term consequences of decisions about their
energy usage emerge, such as: How does improving the energy efficiency of our data center
impact the rest of the organization? What processes need to be changed as a result?

What is the long-term impact on our customer service? Are the results consistent with our
business goals overall? How do we embrace being green as a long-term initiative versus a

short-term fad?
That’s where enterprise architecture (EA) comes in.

Enterprise architecture js a formal mechanism for analyzing the energy efficiencies
throughout an organization in the context of business strategies, goals and processes. EA
offers a central, high-level knowledge source for the analysis of business process, data,
applications and systems in the context of organizational goals. EA is both an ongoing
process of data gathering and dissemination and a blueprint (or roadmap) that delivers
information for analysis, visualization and decision making. A natural result of any
comprehensive and ongoing EA initiative can be increased efficiency and productivity,

leading to a smaller carbon footprint.

The EA repository serves as a shared information source across the organization for deter-
mining an optimized state of operations and providing maximum resource conservation.
The result is smarter decision making about energy efficiency, environmental impact and
the subsequent effect on the bottom line. EA analytics and reporting tools, such as Telelogic®
System Architect” software, help organizations develop a comprehensive EA program that
delivers, among other things, a blueprint for energy impact analysis, which is a vital step in

undertaking any organizational change.



EA programs can provide a thorough analysis and visualization of power consumption by

Iocation, application, processes, strategies and job. For example, IT staff can identify servers
and other hardware with the most power consumption and identify targets for replacement
or modification. Management can identify “bloat” in the IT infrastructure by highlighting
underused or redundant hardware and unwieldy processes. Executives can strategically
plan energy reduction initiatives by reviewing reports that highlight trouble areas and their
relevance to the organization’s key goals, strategies and objectives. An EA program can
also provide a communication platform for sharing this information across geographic
boundaries and organizational structures. The result is a plan for short-term energy

efficiency gains and long-term energy impact planning.

The goal of any program focused on reducing energy costs and increasing efficiency will
bear striking similarity to any EA program—more efficient and effective business operations
that help achieve the short- and long-term goals of the organization. A natural result of any

comprehensive and ongoing EA initiative is increased efficiency and productivity.

The enterprise architect’s role in reducing energy costs

EA can be defined as a platform for understahd‘ing relationships between high-level business
strategies, business architectures, data, proceéses and their underlying IT architectures. EA
plays a fundamental role in indentifying an organization’s IT roadmap from an environmental
perspective. By linking systems to processes and stllategies, EA provides a blueprint for the
way a compahy operates today and its future vision, with the difference between the two
providing the roadmap for transformation. Part of this effort is clearly identifying ways for
the business to optimize its processes and systems, which would, in this case, equate to a

reduction of energy and associated hardware costs.

For example, EA can have a rapid impact by helping IT tyeams to analyze their application
portfolio and identify redundant, underused and obsolete systems and devise a plan for
consolidation and retirement. This results in lower energy use for the enterprise. Further
analysis can help the team understand system use as it relates to the organization’s business
-processes and, by consequence, how those processes relate to the overall goals and objectives
of the organization. With an eye to the future, the team can analyze how to streamline their
processes while they study system codependence and future goals and establish a path

for migration. The result should be greater efficiency in business operations and a more

optimal use of resources.

Importance of enterprise architecture in energy efficiency

EA helps improve the alignment of IT and business by detailing the relationships between
the two. In essence, energy efficiency becomes another stakeholder inthe EA process—a
view to consider along with business process analysts, customers, financial analysts,

programmers a nd others.



A solid EA program offers a common knowledge base for all the aﬂectéd stakeholders.

Extended team capabilities enable access to this information across the enterprise, as well
as improved collaboration and communication. EA facilitates the sharing of information
with operational staff who recommend the plans; technical staff who implement the plans;
and executive staff who review these recommendations, make decisions hased‘ on a strategic

perspective and authorize the resources to execute the change.

In addition, EA programs can help organizations embrace the factors that make them unique.
This includes addressing the distinct challenges presented by energy consumption, such as
analyzing energy consumption against environmental policies by country or analyzing energy
use by hardware vendor. Enterprise architects must be prepared to customize their plans to
address unique challenges. Because of its global focus, EA can help organizations generate
a multi-pronged energy strategy that can be executed over time in multiple locations and

communicate the impact of changes before they occur.

Using enterprise architecture to analyze and under_stand energy efficiency

EA integrates an organization’s strategy, goals, objectives, staff, business architecture,
processes, data, applications, services-and systems in a single relational database. From
this, information can be analyzed, synthesized and integrated into reports. Analytics
features found in the Telelogic System Architect EA solution allow a user to ask questions
specific to their needs to understand what IT co-dependencies exist. Visualization features.
present the information in an easy-to-understand graphical format, tailored to the needs

of the audience.
A good EA program can answer questions in three major areas:

1. Energy consumption

* Which business processes consume the most power and how can those be transformed to
greater efficiency?

* Which functional organizations use the most power in their daily jobs?

+ Can you compare the impact of infrastructure power consumption‘on business processes
now and in 2010?

* How will our organization’s goals, strategies and objectives impact our energy consumption?

» Which locations are the most energy efficient, and which are the most inefficient?

2. IT hardware usage/process efficiency

» Which servers consume the most power, and how do those relate to the key processes
and strategies of the organization?

* Which servers are underused and can be eliminated and consolidated?

* Which servers have the greatest disposal costs?

» What is the carbon fobtprint of different divisions?

* Which hardware vendors are providing the most efficient energy usage?



* Which processes consume the most power to execute?

* Which processes are affected by a change in our IT infrastructure?

3. Strategic planning

- What is the carbon Jootprint of the entire enterprise? '

* What happens if we change one of our business goals? How does this change affect
energy use within the organization?

= Which locations are most affected by power consumption issues?

* How do local regulations affect the enterprise as a whole?

The Telelogic System Architect environment’s extensive diagramming, reporti.ng and
analysis features can specifically address the issues around energy efficiency and help
organizations review their operations from an environmental perspective. Free plug-in
software for System Architect is available to help organizations analyze their operations

with a focus on energy efficiency.

First, System Architect offers the ability to capture information about hardware power
consumption. IT teams can import data from a spreadsheet, px'esehtation or diagramming
software (such as Microsoft® Visio®) into the EA. The network concept didgram visualizes
bow the IT architecture fits together and displays power consumption by each piece of
hardware, such as a server. Users can start with basic queries to identify redundancies

in the IT infrastructure. Users can see which servers host which applications and the

power being used to drive a process.
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Figure 1: The Telelogic System Architect solution's network concept diagram.



From this, internal teams can also ask questions about their application portfolio and its
relationship to its business processes and goals. What is the impact if we retire certain

applications? How do we transition to a new system without adversely affecting the users,
whether internal or external? From a business processes perspective, what processes can

be streamlined, and what is the impact on the underlying application?

Evaluating business value

EA allows organizations to correlate energy consumption to business value. Organizations
can use their EA to look at the business value associated with systems, applications and

processes. The power of EA lies in its ability to visualize relationships and highlight the
impact of a change. By providing this information to its executives, the team can help

them make smarter decisions about future investments.

A key to providing this business context is an executive dashboard. This software generates
graphical presentations of key technical information: Queries can be made by person,
role, application, process, location, etc. For example, a user can ask, “Which applications
consume the most power? Which processes consume the most power? Which location uses

the most power? Where is the most short-term impact in reducing energy costs?”

Figure 2: Diagram of how Telelogic System Architect software users can generate process analyses diagrams featuring
energy efficiency.

Tools such as Telelogic System Architect use heat bars (which look like thermometers)
to show levels of power consumption. Users can easily see which systems, processes and
locations use the most power. Brightly colored meters show power consumption usage
among different locations. Heat maps also provide a high-level view of the organization’s
key processes, locations and strategies. These can also be color coded to indicate how well

they adhere to the organization’s business and energy goals.
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Figure 3: Screenshot of how Telelogic System Architect software can help organizations compare power usage between /
locations, divisions or departments. This screenshot shows server power consumption among systems in three
different locations using colors: green (low), amber (medjum) and red (high).

Once an organization understands its current operations, it can use the information to
decide a future state of operations and create a roadmap of how to get to that future state.
One of the key benefits of EA is helping organizations understand new areas, such as

energy efliciency, as both a snapshot in time and as part of a path to the future.

Smalier carbon footprint
EA programs can be especially helpful in a wide variety of scenarios where the end result
is the same: staying agile while evolving to greater efficiency and productivity. For example,

EA can prove useful to for organizations facing the following challenges:

« Expansion through acquisitions and the efficient integration. of IT operations using
environmental impact principles

* Modernization of legacy systems by reviewing system use and system redundancies to
reduce costs _

« Sharpening a competitive edge by continually increasing productivity while evolving an
IT infrastructure

* Development of a carbon footprint baseline by planning a strategy for how to transform
business operations over time

* Business process improvement initiative by generating a holistic review of all processes

Jor risks, inefficiencies, bottlenecks and quality

- Several organizations have seen the benefits of using EA to optimize their assets, applications
and processes.‘ For example, a telecommunications provider experienced a 53 percent savihgs
in IT costs over five years by following a roadmap established with System Architect for
consolidating and retiring overlapping and obsolete systems. A major finaneial institution
saved $4.2 million in annual costs by decommissioning servers that were identified using

with System Architect.



EA is a highly sophisticatéd process that provides a detailed strategic view of a company’s

current and, in many cases, future operations. It helps organizations take into account

the myriad of factors that drive the success and agility of an organization.

Using EA as a knowledge source, organizations can establish a blueprint for energy
impact analysis and then determine the path to more energy-efficient and cost-effective
business operations. They can help analyze legacy applications to reduce costs and enable
reuse. They can examine how to improve workloads and operational efficiencies with

reliable, scalable and secure business applications.

Understanding of the current state of operations and creation of a future state opens

up many options in the decision process. Because EA helps organizations plan for

change, it can optimize the benefits and impéct of a change, whether in energy usage,
* organizational structure, application inventory, location change, IT infrastructure or

business processes.
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Figure 4: An executive dashboard that shows energy usage now and in the future. System Architect can be used to
generate an “as is” analysis of energy consumption of the servers that host applications and then overlay a "to be"
configuration to see the impact of the new applications on energy consumption.

Delivery of technical, operational and executive views allow all levels of the organization
to make decisions based on information presented in models and visualizations that
communicate rich context. Organizations that want to be environmentally aware can use
their EA roadmap to implement rapid changes that reduce their carbon footprint and, at
the same time, support the organization’s goals for the future. Achieving more efficient

and effective business operations is the inherent goal of any EA.

For more information

To learn more, please visit:

www.telelogic.com
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